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Atmospheric Conditions. Considerable variation is shown by
the different bacterial species in their atmospheric requirements.
All, however, multiply better in the dark than in the light ;
direct sunlight generally exercises a bactericidal action, which is
due mainly to the ultra-violet rays.
Respiration is exhibited by all bacteria, oxygen exchange being
an essential feature of bacterial metabolism. Great variability
in oxygen requirement is shown by the different species. Many
obtain their oxygen from the air and grow best under ordinary
atmospheric conditions ; these are termed aerobes. Other
species, however, are unable to reproduce in the presence of
molecular O2, any oxygen required being obtained by splitting
up the complex proteins and carbohydrates in the medium ;
these are termed anaerobes. A large number of aerobic bac-
teria are also able to grow in the absence of free oxygen and are
sometimes called facultative anaerobes. Anaerobic bacteria,
the growth of which is inhibited by minute traces of free oxygen,
are referred to as obligate anaerobes. Some bacteria grow
most luxuriantly under modified atmospheric conditions ; oxygen
is required, but less than is present in the air ; these organisms
are termed micro-aerophiles. There is no sharp line of demarca-
tion between aerobes and anaerobes. Many aerobes are able to
multiply under anaerobic conditions, while qven strict anaerobes
can grow under ordinary atmospheric conditions if strongly
reducing substances, such as cystein or pieces of tissue, are added
to the medium.
It has recently been shown that the presence of CO2 in a medium
is necessary for the growth of many bacteria. In the majority
of cases the required amount of CO2 is produced by the bacteria
of the inoculum and there is no need to make provision for a
special supply. Some organisms, however, particularly on first
isolation on artificial media, require the presence of additional
C02 ; e.g., the gonococcus and Br. abortus grow on first isolation
most satisfactorily in the presence.of 10 per cent, of CGa.
The explanation of the various oxygen requirements of the
different bacteria is uncertain. It has been suggested that, in
the case of the anaerobes, the atmospheric oxygen does not itself
exert an injurious action on the organisms, but that it i$ used up
during bacterial growth to form hydrogen peroxide, to which
these organisms are very susceptible* The aerobes, on the other
hand, are resistant to H2Oa, as in the case of the pneumococous,
or if susceptible produce a catalase, which breaks it down into